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Abstract. Learning media is a means of learning for students that can provide a real picture of real work that has a high risk if it is carried out directly. Learning media has a role in facilitating students to be able to experience it directly with minimal risk from a practicum. Analyzing the need for making learning media is very important for the development of real learning media. This study aims to: (1) Determine the need for the development of learning media for IOT-based smart building installation systems in Vocational High School (VHS); (2) Analyzing the needs used in the development of learning media for IOT-based smart building installation systems in VHS. The results showed that the things needed in developing IOT learning media were seen from the technology used in the form of (1) Software based on media interaction with the internet using a visual studio; (2) Arduino Uno, temperature sensor device, ESP8266, gas sensor and light sensor are needed as hardware to reflect building capabilities; (3) The cloud computing system uses spread sheets to store data; (4) Internet network for uploading and downloading data. In its implementation, a needs analysis for the development of instructional media is needed so that in the later development process the media is developed appropriately and on target. The results of research and development research using the ADDIE method need the development of learning media for IOT-based smart building installation systems in vocational high schools to improve the learning abilities of students.
1. Introduction 
	The education process runs well must be supported by the existence of teachers as a component of education service providers. Creating a good and quality learning process is very important for a teacher so that its function in education can run optimally [1]. Improving the quality of education can be supported by learning media that follow the times and involve modern technological advances. Schools have not implemented the maximum use of technology. Learning media that utilize technology need development to improve the quality of learning in class [2]. Vocational High School is a form of education in Indonesia that is competency-based and adapted to the world of work with a learning system that requires conformity of learning media with the conditions of the industry/ world of application. 
	A technology-enhanced and student-centered electronic media environment can facilitate learning and understanding of abstract concepts because students can see graphically the changes demonstrated from real experiences [3]. Tools to facilitate the learning process in class and outside the classroom by IOT utilizing. Directly, using the cloud for teaching materials and learning outcomes can be accessed easily and quickly as a means of evaluation and media to convey information [4]. Adequate laboratories need to be equipped with learning media with criteria that can help teachers to concrete ideas in lessons to increase student activity for students can think more critically. Objects in the classroom that can be connected wirelessly to the internet network in a complex infrastructure include in the IoT-based realm of education [5]. 
[image: D:\AZZAHRA SALSABILA\S2 UNY\Pasca_Semester 3\Penulisan Karya ilmiah\Referensi\smart_building2.jpg]	The use of the internet on objects with limited sensors and connectivity that cannot consume in general can be a learning medium for students regarding the use of IoT in the world of education [6]. Introduction of the smart building concept has entered the realm of Vocational Secondary School as stated in the Syllabus subject of Cloud Computing Services and the use of internet networks as part of the use of the internet in cloud systems in everyday life. Therefore it is necessary to develop learning media that can support internet-based learning. The learning media development must cover the learning needs of students even though it is in the simulation form to implementation of the practice can still be carried out even outside the laboratory [6].












Figure 1. Implementation of Smart Building in real life

	The concept of a smart building is able to cut energy consumption and has more enthusiasts than ordinary building concepts in general [7]. The concept of a smart building is considered to be able to make it easier in terms of implementing simple work which is actually quite time-consuming [8]. Make a simulation smart buildings learning media need planning and analyzing based on the benefits and uses of smart buildings should be utilized. So it is necessary to analyze the needs for the development of learning media based on use in VSS. 

2. Method
This research is a preliminary study stage of the pre-research procedure with the research and development (R&D) method using analyse from ADDIE method. The stages of analysis in the ADDIE method used to analyze the need for learning media development for an IoT-based smart building installation system at VSS. This study uses two aspects of smart building development, namely: (1) input data infrastructure and (2) system infrastructure level [3]. Classification of developing requirements will arrange in a table with three classes: (1) Sensors connected to the building,(2) Connectivity devices, and (3) Smart system applications.

3. Result and Data Analysis
Based on observations from making smart building simulations, found that sensors are used to make smarts building simulations. The connectivity needed in making systems using IoT includes sensors, gateway control units, and databased servers [9]. The implementation of smart buildings has several advantages, from its ability to save energy, automation of owned equipment, and easy centralized equipment management but can be accessed and communicated remotely [10]. The researcher found the classification of need analysis to develop learning media for smart building installation systems based on IoT on VHS can be seen in Table 1.
	Table 1. Hardware and Software Needs

	Hardware
	Software development
	Data Analyze

	Temperature sensor module (LM35)
	Wifi Module ESP8266
	Spreadsheet cloud data analyze

	MQ-2 gas sensor module
	Visual Studio Application
	

	LDR Photoresistor Light Detection sensor module
	ThingSpeak Application
	

	Arduino Uno 
	Arduino IDE
	-



	In making a smart building simulation, what we learn from the smart building is the connectivity of the smart device in the building to the internet so that all building users can easily access it [11]. 
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Figure 2. Connetion Wiring

Learned in the subject of Sensors and Actuators on VHS sensors that are studied are sensors that can simply connect using an Arduino board. As shown in table 1, the temperature sensor is the sensor most often used as a learning medium for junior high school students. The other sensors that are supporting are the light sensor and a new sensor that is simple to learn is the gas sensor. Generally, smart buildings at least have the intelligence in providing information related to the dangers of fire and gas leaks that often occur and are difficult for humans to monitor without devices [9]. 

[image: https://lh5.googleusercontent.com/Qur6T3P08fKdFcM3fPEjSitEJwcHEOXJ_JBUsIUwV-YAbNSju3wei8vSeYj624KpUxcepUruX923d8aPYBbFi1Kzer06vz4IfEuzt-qG-JCHsMPrw_7m8wMR3APk1g]
Figure 3. Spesification of ESP8266 Module

	The ESP8266 wifi module is a connectivity device with a microcontroller module as a private network at an affordable cost [12]. In practice, the ESP8266 module is used as a private network for connectivity to the internet-connected by the cloud. As a bridge to transfer data from hardware to the cloud system which will be processed using a spreadsheet. In general, the ESP8266 Module has specifications as shown in Figure 3. For installation on Arduino, it can be seen in Figure 4.
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Figure 4. ESP8266 Module Wiring

	Other components used are the temperature sensor module using the LM35, the MQ-2 gas sensor module, and the light sensor (LDR). They are three components as described in the table constitute input groups. The device in charge of providing input/stimulus/data will be processed in the cloud and then sent back to the building user. The components of the LM35 temperature sensor can be seen in Figure 5 as a simple temperature device that does not require adjustment with a temperature range of -550 C to 1500C [13].
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Figure 5. LM 35 Temperature Sensor

	The gas sensor we use is the MQ-2 gas sensor which has specifications as shown in Figure 6 with the principle of operation as shown in Figure 7. The MQ-2 gas sensor has a high sensitivity to combustible materials such as LPG gas, carbon dioxide, and other similar materials with high levels of gas resistance up to 1000ppm [14].
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	     Figure 6. MQ-2 Gas sensor			Figure 7. Operationg Principle
	
	The next sensor that will use in the development of IoT-based smart building learning media is the Light Dependent Resistor (LDR) sensor. This sensor which is sensitive to light and near-infrared has specifications as shown in Figure 8.
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Figure 8. Light Dependant Resistor

	Analysis of the development needs of learning media for an IoT-based smart building installation system on VHS support by data processing software from Arduino, namely Arduino IDE and a simulation maker application in the form of a visual studio. Data processing is carried out using an online spreadsheet via the internet and the performance of the sensors used will monitoring use ThingSpeak. This needs analysis is adjusted to the use of appropriate learning media in VHS for hardware that students are familiar with so that it is easier to find out its application in smart buildings.

4. Conclusion
This study uses an analytical method taken from ADDIE with the results of the need for the development of learning media for the smart building installation system on VHS following the material that has been studied. Utilization of the tools is: (1) simulation processing software using a visual studio; (2) The sensors used in the development of this media are the LM35 temperature sensor, the MQ-2 gas sensor module with a gas resistance of up to 1000 ppm, and the LDR light sensor; (3) The device used to connect hardware/input devices to the internet-based cloud is the ESP8266 WiFi module with the advantage of a private network at an affordable price. The hardware used to communicate all sensors and internet modules is the Arduino Uno with ATMega32. Meanwhile, other supporting software is program processing software for Arduino, namely Arduino IDE and the ThingSpeak application to monitor the input provided by the sensor.
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